n<S                         PRELIMINARY.
Green1, and Pofsson", are remarkable instances of such develop-ment. Another good example is Ampere's Theory of Electro* dynamics.
336.    Mathematical theories of physical forces are, in general, cf one of two species.    First, those in which the fundamental assumption is far more general than is necessary.    Thus the celebrated equation of. Laplace's Functions contains the mathematical foundation of the theories of Gravitation, Statical Electricity,- Permanent Magnetism, Permanent Flux of Heat, Motion of Incompressible Fluids, etc. etc., and has therefore to be accompanied by limiting considerations when applied to any one of these subjects.
337.  Again, there are those which are built upon a few experiments, or simple but inexact hypotheses, only; and which require to be modified in the way of extension rather than limitation.   As a notable example, we may refer to the whole subject of Abstract Dynamics, which requires extensive modifications (explained in Division III.) before it can, in general, be. applied to practical purposes.
338.   When the most probable result is required from a number of observations of the same quantity which do not exactly agree, we must appeal to the mathematical theory of probabilities to guide us to a method of combining the results of experience, so as to eliminate from them, as far as possible, the inaccuracies of observation.    But it must be explained that we do not at present class as inaccuracies of observation any errors which may affect alike every one of a series of observations, such as the inexact determination of a zero-point or of the essential units of time and space, the personal equation of the observer, etc.   The process, whatever it may be, which is to  be employed in the elimination of errors, is applicable even to these, but only when several distinct series of observations have been made, with a change of instrument, or of observer, or of both,          ._
339.  We understand as inaccuracies of observation the whole class; of errors which are as likely to lie in one direction as another in successive trials, and which we may fairly presume would, on the average .of an infinite number of repetitions, exactly balance each other in excess and defect.    Moreover, we consider only errors of such a kind that their probability is the less the greater they are; so that such errors as an accidental reading of a wrong number of whole degrees on a divided circle (which, by the way, can in general be probably corrected by comparison with other observations) are not to be included.
340.    Mathematically considered, the subject is by no means ^art easy one, and many high authorities have asserted that the reasoning employed by Laplace, Gauss, and others, is not well founded; although the results of their analysis have been generally accepted.   As an excellent treatise on the subject has recently been published by Airy,
1 Essay   on the Application of Mathematical Analysis to the  Theories of £ltctridty and Magnetism.-   Nottingham, 1828.    Reprinted in Crellts Journal. * Mtmoires s»r le Magnetisme.   Mein. de PAcad. da Sciences, iBn.